ABSTRACT. Mechanisms motivating prosocialness were investigated across two studies. Study 1 considered individual differences associated with empathy. Empathy was investigated within tend-and-befriend theory context (Taylor, 2006) in 90 undergraduate women. Prosocialness, situational-anger, behavioral approach system reward-responsiveness (BAS-RR), and rewarddrive jointly predicted 70.3% of empathy variance. Empathic women are more reward-responsive and may associate prosocialness with reward, but are less driven to pursue rewards and have less situational anger. Study 2 investigated how individual empathy differences, BAS-RR, and sex influenced prosocialness. Undergraduate men and women were randomly assigned to an exclusion condition, potentially arousing desire for a new social contact, then responded to a story of a crying or not crying woman. Participants responded with more anger after exclusion, regardless of the woman's crying, F(1, 102) = 7.45, p = .007. Regression analyses on helping response suggested that empathy, β = .43, p = .02, and BAS-RR, β = .45, p = .05, significantly moderated exclusion's effect. High empathy and reward-responsive individuals desired to help more after exclusion and, thus, may respond to exclusion stress by befriending, and others may respond with withdrawal or anger.
P eople vary in the way they approach others in times of need and in their motivations for embracing others warmly or rejecting them when the opportunity to intervene arises. If the vulnerable party is aided successfully, the consoler may gain a new friend. Evolutionarily, forming these sorts of relationships, or social resources, has been highly adaptive. Taylor et al. (2000) suggested that forming social resources through affiliating with others increases fitness, specifically for women because women played a greater role as caregivers to offspring than men in the environment of evolutionary adaptedness, and fighting or fleeing in response to stress would leave offspring vulnerable. Instead, women engage in a tend-and-befriend response through nurturing and attending to their children and affiliating with others to gain protective social resources. Thus, in response to an increase in sympathetic nervous system (SNS) activity during stress response, tendand-befriend may be the dominant way of coping for women rather than fight-or-flight.
Women who experience stress from the recent loss of a social resource may be particularly motivated to develop new relationships. Taylor's (2006) model suggested that gaps in positive social relationships (decreased interactions) are associated with increases in plasma oxytocin levels and that this neuropeptide may increase women's desires to form new positive social resources. Taylor (2006) found increased oxytocin levels in women who recently decreased contact with mothers, best friends, pets, or social groups. Reports of feeling misunderstood and unsupported, as well as gaps in romantic relationships, also correlated with increased oxytocin levels. Taylor (2006) suggested that increases in oxytocin lead to a facilitation of affiliative behavior in order to counter stress from relationship gaps. If a woman's approach is met positively by a potential friend, the woman's stress should decrease as indicated by lowered SNS and hypothalamic-pituitary-adrenocortical axis activity. If the women's approach is met negatively, the stress response should increase.
Although tend-and-befriend research is grounded in the theory that women have evolutionarily had a stronger need for this mechanism than men, oxytocin has been shown to have similar antistress effects when administered to men. Whether oxytocin is released naturally in response to stress for men is unknown (Taylor, 2006) . Additional research surrounding sex differences in oxytocin mechanisms is limited. There is some evidence that oxytocin plays a similar role in attachment formation for men and women. Gordon, Zagoory-Sharon, Leckman, and Feldman (2010) demonstrated that mothers and fathers showed similar oxytocin levels across the first 6 months of parenthood. Oxytocin may increase as parentchild bonds form or may increase due to the stress parents face in the first months of parenthood. Gordon et al. (2010) suggested that oxytocin rewards parenting behavior through stimulation of dopaminergic pathways involving the nucleus accumbens. In addition to attachment research, oxytocin levels have been shown to increase in both men and women for up to 5 min postorgasm, and the strong initial attraction between two people can be explained in terms of increased dopamine and norepinephrine levels, which enhance the release of oxytocin (Hiller, 2004) .
Some studies present evidence that oxytocin may have a similar effect on desire to engage in prosocial behavior across both sexes. In a study of oxytocin's relationship to prosocial behavior, participants were randomly assigned to receive intranasal oxytocin or a placebo and were subsequently assigned to inclusion or exclusion conditions in a game of Cyberball ® (Alvares, Hickie, & Guastella, 2010) . In Cyberball, two virtual players, matched with pictures of real people to increase the believability of social contact, throw a ball back and forth to each other and to the participant. Those in the inclusion group received one third of the throws, whereas those in the exclusion group received the ball only once. Those in the exclusion group had an overall negative experience defined by decreased belongingness and sense of meaningful existence, and increased negative mood, regardless of whether they received oxytocin. However, the participants in the inclusion group who received oxytocin had more desire to play Cyberball again. This result suggested that oxytocin increases prosocial behavior only in response to positive prior social encounters (Alvares et al., 2010) .
These results contradicted the theory that the increase in plasma oxytocin levels that follows a decrease of interactions in valued social relationships would lead to desire for new social contacts (Taylor, 2006) . This element of the tendand-befriend theory suggests that those in the exclusion group would have a greater desire to play again in order to reconcile a relationship with a potential social contact or fill the gap with a new contact. However, Alvares et al.'s (2010) Cyberball study did not specify that the opportunity to play again would be with different players, or provide a different situational context for the participants to make a new social connection. Either of these situational factors might have influenced results. Furthermore, Alvares et al. (2010) did not discuss all sex differences in the study. The authors reported that there was no difference in findings when excluding women taking oral contraceptives or when excluding women in menstrual phases with increased estrogen. Estrogen typically increases the effects of oxytocin, but the study suggested that oxytocin might have similar rewarding effects for social interaction in men as in women when administered exogenously. However, it was not addressed whether women in the exclusion group had more desire to play again than men in the exclusion group.
Attachment Theory of Crying
In addition to approaching others, crying may also be an evolutionary strategy used to build social resources in times of stress through the solicitation of help from others when in a vulnerable state. In order to facilitate the attachment between infant and mother, oxytocin is released in the mother, activating brain areas responsible for empathy and decreasing activity in anxiety and aversion related areas of the brain when the infant cries (Riem et al., 2011) . This help-soliciting function of crying may be present throughout adulthood. Physiological changes occur both in the crier and those who witness them crying (Hendriks, Nelson, Cornelius, & Vingerhoets, 2008) . These changes facilitate a bond between the crier and potential comforter. Hendriks, Croon, and Vingerhoets (2008) studied adult social reactions to crying to see if crying had a help-soliciting function. Participants, both men and women, read vignettes where the character cried or did not cry, was a man or a woman, and was a friend or a stranger. The researchers also manipulated whether the character cried in a positive (joy) or negative (sadness) situation. More participants reported that they would give more emotional support to a crier than a noncrier, suggesting that even adult crying does serve to solicit help. Furthermore, negative affect toward the character decreased if the character was crying, suggesting crying may suppress an attack or anger response and possibly defuse an argument (Hendriks, Croon, et al., 2008) . Crying may be a cue that a conflict has gone too far (Lane, 2006) . Finally, characters crying in response to distress, as opposed to in response to a positive situation, elicited more positive reactions from the participants. These findings generalized to both men and women, with sex of the participant and sex of the crier having insignificant moderating effects on social reactions to crying. Hendriks, Croon, et al.'s (2008) study supported the theory that crying might have evolved as a method of soliciting social support in times of distress. During these encounters, adaptive relationships may be formed. Crying might have an indirect effect on the well-being of an individual by signaling distress to others and soliciting a social response, which may lead to a positive social resource (Hendriks, Nelson, et al., 2008) . This social support directly benefits health.
Empathy
Like crying, empathy might have been selected to help individuals gain positive social resources. Empathic responding is "the ability to understand and respond adaptively to others' emotions, succeed in emotional communication, and promote prosocial behavior" (Spreng, McKinnon, Mar, & Levine, 2009, p. 62) and is perhaps one essential skill needed to develop a new positive social connection. Batson, Fultz, and Schoenrade (1987) experimentally demonstrated that arousal of emotional empathy often leads to helping behavior. Engagement in helping behavior, specifically in the context of consoling a crier, can lead to the development of new relationships (Hendriks, Nelson, et al., 2008) . Arousal of emotional empathy has been experimentally demonstrated to lead to helping behavior (Batson et al., 1987) . Thus, self-reported ratings of prosocialness should be associated with emotional empathy.
Depending on their motivational systems, some individuals may have developed a stronger emotional aspect of empathic responding and engage in more prosocial behaviors than others. Nikitin and Freund (2010) found a positive association between social approach motivation, behavioral approach motivational systems (BAS), and extraversion, as well as a positive association among social avoidance motivation, behavioral inhibition motivational systems (BIS), and neuroticism. These motivational systems may play a role in whether someone is likely to approach and empathically respond to a person in need. BAS has been associated with dopaminergic pathways and thus there may be a reward system in place for social approach motivation. These systems may also provide insight into motivations for engaging in prosocial behavior.
Personality factors have also been found to partially determine empathic responding. Extraversion, as it relates to BAS and social approach motivation, may predict one's capacity for empathic responding (Nikitin & Freund, 2010) . Agreeableness has been positively associated with prosocial motivation (Graziano, Hbashi, Sheese, & Tobin, 2007) . Based on Taylor et al.'s (2000) tend-andbefriend theory, women are more likely to engage in affiliative rather than aggressive behaviors during times of stress. This should suggest that individual anger and aggressiveness measures should negatively correlate with empathic responding in women.
Biological sex and socialized gender differences may be associated with empathy. Within the context of tend-and-befriend theory (Taylor et al., 2000) , femininity should be associated with measures of empathy and prosocialness because women should have evolved characteristics that make them more adept at affiliating with others to facilitate the development of adaptive social connections. Previous research has not always supported this trend. Eagly and Crowly (1986) suggested that men engage in more helping behavior than women, except when interactions are long-term. The authors also posited that men engage in behavior that is heroic and chivalrous, whereas women engage in helping behavior that is more nurturing and caring. Socialization factors may be responsible for the differences in empathic responding between men and women, but these differences may also have biological origins. A higher second digit (index finger) to fourth digit (ring finger; 2D:4D) ratio, indicating a lower amount of exposure to testosterone prenatally, has been associated with empathizing in men, but has not yet been shown to predict empathizing in a female sample (von Horn, Bäckman, Davidsson, & Hansen, 2010) . However, research in this area is contradictory. Blanchard and Lyons (2010) suggested that a higher finger-length ratio is associated with psychopathy in women and callous affect in men, thus contradicting that more feminine finger-length ratios are associated with empathy. Further research is needed to determine the exact relationship between these variables.
The Present Research
Study 1 aimed to determine some individual differences that predict empathy in a sample of women. Specifically, variables with clear biological foundations, namely finger-length ratio and BIS /BAS, were compared with personality factors that may be more influenced by socialization such as femininity, agreeableness, and prosocialness in a sample of women. The emotional aspect of empathic responding is an important variable because it has been shown to lead to helping behavior, which can in turn lead to gaining social support (Batson et al., 1987; Hendriks, Nelson, et al., 2008) . The social support directly benefits health as a stress coping mechanism. This study investigated which of these variables accounted for the most variance in empathy differences among women. Measures were selected based on previous indicators of empathy and expanded upon in relation to the context of tend-and-befriend theory.
Study 2 considered how sex differences and individual empathy differences influenced desire to intervene in a particularly salient social situation. Feelings of exclusion were manipulated in order to arouse desire to form a new social contact (Taylor, 2006) . Based on the findings from Study 1, individual difference measures were analyzed to consider how they may influence reactions to exclusion. A situation was then presented to participants involving a crying woman in order to facilitate the desire to help, and their inclination to approach or avoid her was measured (Hendriks, Croon, et al., 2008) .
Study 1
Study 1 expanded the list of known correlates of empathy in the previously summarized research within a specifically female population. This study considered factors related to a woman's emotional aspect of empathic responding and thereby her ability to make social connections useful for stress coping. The study was limited to a sample of women in order to examine the individual differences that may allow some women to respond more empathically than others. Within the context of Taylor et al.'s (2000) tend-and-befriend theory, empathy would be a particularly useful mechanism for women who, from an evolutionary perspective, were more likely to cope with stress by developing social resources than men. Furthermore, fingerlength ratio has been associated with empathy only in men (von Horn et al., 2010) . The present study considered this variable in a sample of women in order to compare an indicator of feminine brain organization with femininity as a personality trait (Spence & Helmreich, 1978) . The relationship between Toronto Empathy Questionnaire (TEQ; Spreng et al., 2009 ) scores and measures hypothesized to be related to empathy were investigated. These measures included behavioral inhibition and behavioral approach, prosocialness, the Big Five personality factors (Buchanan, Johnson, & Goldberg, 2005) , measures of anger elicitation, verbal aggressiveness, masculinity and femininity, and 2D:4D finger-length ratios. The TEQ was chosen because it emphasizes the affective aspect of empathic responding, which has been suggested to associate with emotional contagion, emotion comprehension, sympathetic physiological arousal, and conspecific altruism (Spreng et al., 2009) .
Based on the survey of the research, the hypotheses for Study 1 were as follows: prosocialness, behavioral approach tendencies, agreeableness, and extraversion would be positively and significantly correlated with empathy; anger and aggressiveness measures would be negatively and significantly correlated with empathy; and femininity as well as finger-length ratio indicating a more female-typical pattern of brain organization would be positively and significantly correlated with empathy.
Method
Participants. Ninety female first-and second-year students from introductory psychology courses at a traditional American 4-year undergraduate institution responded to all questionnaires. Students received course credit for research participation with the option to complete an alternative assignment if they did not wish to participate. The mean age of the participants was 22.89, with a standard deviation of 8.83. Participants were also asked their race (86.9% White, 10.3% Black, 0.28% other).
Measures.
Empathy. Spreng et al.'s (2009) TEQ measures the emotional component of empathy defined as one's emotional reaction to another's emotional response. The scale includes items such as "I can tell when others are sad even when they do not say anything" and reverse-coded items such as, "I am not really interested in how other people feel." The scale was internally consistent, Cronbach's alpha = .87 (Spreng et al., 2009 ). The scale was positively associated with other measures of empathy, r = .80, p < .001, and negatively associated with measures of autism, r = -.33, p < .01 (Spreng et al., 2009) . For the present sample, the Cronbach's alpha of the 16 items was .86. Ability to accurately identify others' emotions and respond effectively to them is an essential skill needed to form new relationships. Thus, scores on the TEQ were used as the criterion variable.
Prosocialness. Caprara, Steca, Zelli, and Capanna (2005) defined prosocialness as "a set of voluntary actions one may adopt to help, take care of, assist, or comfort others" (p. 77). Caprara et al.'s (2005) Prosocialness Scale for Adults (PSA) measures prosocialness as a trait. The scale includes items such as "I help immediately those who are in need" and "I am willing to make my knowledge and abilities available to others." In a study by Caprara et al. (2005) , the scale was internally consistent, α = .91, with a mean corrected item-total correlation of .59. For the present study, the Cronbach's alpha for the 16 items was .89.
Motivational systems. The BIS and BAS motivational systems regulate aversive and appetitive motivation respectively (Carver & White, 1994) . Carver and White's (1994) BIS/BAS scales measure individual sensitivity to these systems. BAS is associated with dopaminergic pathways and is divided into three factors: BAS-RR (positive response to reward; e.g., "When I get something I want, I feel excited and energized"), BAS-drive (reward pursuit; e.g., "When I go after something, I use a 'no holds barred' approach"), and BAS fun seeking (impulsivity; e.g., "I crave excitement and new sensations"). The scale demonstrated test-retest reliability with correlations of .66 for BIS, .66 for BAS-drive, .59 for BAS-RR, and .69 for fun seeking in a sample of 113 participants retested after 8 weeks (Carver & White, 1994) . BIS was correlated with measures of anxiety proneness (r = .72) and measures of harm avoidance (r = .74), and positive emotional reactions to the potential for reward were predicted by BAS sensitivity (Carver & White, 1994) . For the present study, the scales also demonstrated reliable alphas. For the 4-item BAS-drive scale, Cronbach's alpha = .80. The 5-item BAS-RR scale had a Cronbach's alpha = .78, and the 4-item BAS-fun scale had a Cronbach's alpha = .72. The 7-item BIS scale had a Cronbach's alpha = .83.
Personality. The Five Factor Model (FFM) for the Internet measures openness, conscientiousness, agreeableness, extraversion, and neuroticism. The FFM is a shortened version of Goldberg's International Personality Item Pool, and factors continued to show internal consistency in Buchanan et al.'s (2005) study, α = .89, .83, .84, .74, and .71 for extraversion, neuroticism, conscientiousness, agreeableness, and openness respectively (Buchanan et al., 2005) . For the present sample, the Cronbach's alphas were also reliable for extraversion (α = .86), neuroticism (α = .85), conscientiousness (α = .81), agreeableness (α = .74), and openness (α = .67).
Anger and aggression. The Multidimensional Anger Inventory (MAI; Siegel, 1986) measures hostile outlook, anger-arousal, and range of anger eliciting situations (RAES). According to Siegel (1986) , the MAI demonstrated test-retest reliability (r = .75) and internal consistency with Cronbach's alpha equaling .84 and .89 across two samples. The measure was also shown to associate with other anger inventories (Siegel, 1986) . In the present sample, the Crobach's alphas were .82, .87, and .74 for RAES, anger-arousal, and hostile outlook respectively.
Verbal aggressiveness was measured using Infante and Vigley's (1986) Verbal Aggressiveness Scale (VAS). This scale demonstrated predictive validity through positive association with six verbal aggressiveness measures across three situations, r = .60, p < .001, and test-retest reliability in 40 students over 4 weeks, r = .82, p < .001 (Dewine, Nicotera, & Parry, 1991) . For the present sample, the Cronbach's alpha of the 20 items was .88.
Masculinity/femininity. The Personal Attributes Questionnaire (PAQ; Spence & Helmreich, 1978) measures masculinity and femininity as likely determined by socialization factors. The scale consists of 24 items divided into three subscales: Masculine Adjective (M), Feminine Adjectives (F), and Androgyny (M-F). Participants rated on a 6-point scale how strongly they identified with the masculine, feminine, and androgynous characteristics. For example, on one item of the F scale, participants rated themselves on a scale from 1 (not emotional at all) to 6 (very emotional). Helmreich, Spence, and Wilhelm (1981) 
reported
Cronbach's alphas of .85, .82, and .78 for the M, F, and M-F scales respectively. The PAQ was scored in accordance with Spence and Helmreich (1978) . For the present sample, the Cronbach's alphas for the M, F, and M-F scales were .67, .76, and .48 respectively. The F scale was used for analyses in the present study to determine the relationship between femininity and empathy.
(2D:4D) finger-length ratio. Finger-length ratio (Manning, 2002) was used as biomarker for masculinization and feminization of sexually dimorphic brain areas as determined by prenatal testosterone exposure. Higher 2D:4D finger-length ratios indicate more feminine brain organization in sexually dimorphic brain areas. This measure was included to contrast masculinity and femininity as likely determined by social factors with an indicator of biological masculine and feminine brain differentiation in a sample of women.
Procedure. Participants voluntarily gave their informed consent to participate in a study reviewed and approved by the institutional review board. Ventral surface scans of the participants' hands were obtained weeks prior to the completion of the questionnaires and measured using a digital caliper in order to determine 2D:4D finger-length ratio according to standard procedure (Manning, 2002) . Participants subsequently responded to a set series of survey items using the online QuestionPro survey tool. Participants first responded to demographics questions, followed by questionnaires measuring the Big Five personality traits (Buchanan et al., 2005) , BIS/BAS, empathy, prosocialness, anger, verbal aggressiveness, and masculinity and/or femininity respectively. The expected time to complete the survey was approximately 30 min, and participants responded to the survey at independent times. The title of the survey was "Personality and Social Behavior," and instructions indicated that participants' personalities and social reaction styles were being measured. All items were scored on a 6-point Likert-type scale from 1 (very inaccurate) to 6 (very accurate) except the Personal Attributes Questionnaire, which was scored in accordance with Spence and Helmreich (1978) . Participants were not made aware of the study's hypotheses.
Results
As predicted, TEQ scores significantly correlated with agreeableness, r = .48, p < .001, BAS-RR, r = .55, p < .001, prosocialness, r = .70, p < .001, anger arousal, r = -.34, p < .001, hostile-outlook, r = -.31, p = .003, verbal aggressiveness, r = -.46, p < .001, and femininity, r = .44, p < .001. TEQ scores were also correlated with conscientiousness, r = .33, p < .001. No significant correlations were found between BIS, finger-length ratio, or extraversion with empathy scores.
A regression model was developed to predict TEQ empathy scores, F(4, 85) = 50.36, R 2 = .70, p < .001. BAS-RR, β = .59, p < .001, prosocialness, β = .48, p < .001, BAS-Drive, β = -.20, p < .001, and RAES, β = -.135, p = .002, scores were significant independent contributors to the prediction of empathy scores as measured by the TEQ.
Discussion
This study identified factors associated with increased empathy among women that may influence their ability to make social connections useful for stress coping (Taylor et al., 2000) . Women who were more agreeable and prosocial were more emotionally empathic. Women who were verbally aggressive, easy to anger, and hostile were less emotionally empathic. Trait femininity as measured by Spence and Helmreich (1978) , but not finger-length ratio, was associated with emotional empathy. Socialization of women may play a greater role in the experience of empathy than brain differentiation of sexually dimorphic areas as influenced by prenatal testosterone exposure. Women who respond most strongly to BAS-RR motivational systems were found to be more empathic, but women with BIS motivational systems were not found to be less empathic. Surprisingly, though extraversion is associated with prosocialness (Nikitin & Freund, 2010 ), women's extraversion scores were not found to be related to empathy scores.
BAS-RR and prosocialness were significant predictors of empathy in the positive direction, suggesting that empathic women's motivation to act prosocially may be related to their valuation of these social interactions as highly rewarding. These women might have developed an internal reward system for empathic responding based on the adaptive value of forming social resources (Taylor et al., 2000) . This is consistent with Nikitin and Freund's finding (2010) that BAS was positively related to social approach motivation. However, more specifically, BAS reward was positively related to empathy whereas BAS drive was negatively associated with empathy. BAS drive and RAES significantly predicted empathy in the negative direction, suggesting that empathic women were not as driven to pursue personal rewards and respond to others with less anger from situation to situation.
Study 2
Whereas Study 1 identified factors associated with increased empathy and thereby potentially more interest in developing social resources, Study 2 tested the subsequent influence of these factors when the opportunity to engage prosocially arises. Study 2 considered whether individual differences in empathy and one of its major correlates (BAS-RR) found in Study 1 influenced desire to intervene prosocially in a particularly salient social situation. This study manipulated the situational factors of exclusion and crying, and expanded upon Alvares et al.'s (2010) study by considering additional variables such as empathy and the option to hypothetically engage with someone in a new social context after exclusion. This study also elaborated on sex differences in helping behavior. These additional variables were investigated in order to better evaluate Taylor's (2006) predictions about the effects of exclusion on desire to make new social contacts. The experiment followed a 2(participant sex) x 2(exclusion) x 2(crying) factorial design, with random assignment to Cyberball exclusion (experimental group) or word search (control) and woman crying or not crying vignettes. Men and women were randomly assigned separately in order to have approximately even numbers of men (8-9) and women (18-20) in each condition. Participants first played Cyberball in order to create a feeling of exclusion (Alvares et al., 2010) , which should arouse desire to form a new social resource (Taylor, 2006) . Participants then read a vignette in which a woman they encountered either cried or did not cry to which they reported their desire to help, withdraw, or become angry with her.
Based on the summarized research, the hypotheses were as follows: participants would show more desire to approach and comfort the woman in the vignette when she cried than when she did not cry; women who read about the woman in the vignette crying would feel closer to the woman and have more desire to approach and comfort her than men in the same condition; women in both the exclusion (Cyberball) condition and in the crying woman condition would have the most desire to approach and comfort her; and men in the exclusion (Cyberball) condition would be more likely to avoid or become aggressive toward the woman in the vignette than women. Additionally, empathy and BAS-RR scores were hypothesized to predict how much a participant desired to engage in helping behavior across conditions.
Method
Participants. Participants were first-and secondyear students (33 men and 77 women) from introductory psychology courses at a traditional American 4-year undergraduate institution. Students received course credit for research participation with the option to complete an alternative assignment if they did not wish to participate. Participants were a mean age of 20.19 with a standard deviation of 4.75.
Measures. Immediately following the conditions, participants responded to a feeling thermometer of how favorable and warm they felt toward the woman (American National Election Studies: Feeling Thermometers, 2007), and an adapted version of the Anticipated Behavioral Response Scale used in Hendriks, Croon, et al.'s (2008) study of social reactions to adult crying. Participants responded to 10 of the 11 items in the initial scale on a 6-point Likert-type scale from 1 (strongly disagree) to 6 (strongly agree). The item "I am happy for her" was omitted because it was not applicable to the scenario. Three items were reversed: (a) "I would get angry with her," (b) "I would do nothing," and (c) "I would ignore her." A composite score, helping behavior, was developed from the 10 items. A scale reliability test was then performed on the 10 items resulting in a standardized Cronbach's alpha of .88. The item "I would get angry with her" had a low correlation with the item total (r = .19) and did not contribute to the overall reliability of the scale. This might suggest that withdrawal or avoidance items are the reverse of helping behavior, but becoming angry is indeed a separate and unrelated behavior. The item was removed and analyzed separately. The standardized Cronbach's alpha for the 9-item scale was .89.
Procedure. Participants voluntarily gave their informed consent to participate in a study reviewed and approved by the institutional review board. TEQ scores and BAS-RR scores were obtained from online questionnaires, which participants responded to at least two weeks prior to engaging in experimental conditions. Participants were told that they were going to engage in two unrelated studies, one directly following the other. Two to four participants were run at a time. Participants wore headphones and were separated by dividers so that they would not be influenced by others. In the first study, participants were randomly assigned to either the exclusion (Cyberball) or control (word search) condition. In the exclusion condition, participants engaged in a game of Cyberball (Williams, 2006) , in which they were initially thrown a ball three times, and then ignored by three other virtual players that they believed were real online participants. Participants were asked to visualize the other players and the environment in which they were playing, and were told that the researchers were interested in the effects of practicing mental visualization on task performance. Those in the control condition were instead asked to look for words in a word search and hold them in memory as part of a cognitive study. The word search was about computer parts and was intended to be a neutral stimulus that did not elicit thoughts about social encounters.
Participants were told that the second study was to gauge college students' reactions to social scenarios in the college's database and were ensured of their anonymity. Participants were randomly assigned to read a vignette, adapted from Hendriks, Croon, et al. (2008) , in which they encountered a woman at a party who knocked over an expensive vase and hors d'oeuvres, and either proceeded to cry or did not cry. The vignette stated, "You are at a close friend's party. When you are in the kitchen pouring yourself a drink, an unfamiliar girl drops a dish with snacks. Furthermore, she breaks an expensive vase." The vignette was then either followed or not followed by the statement "She starts to cry." A woman was used in the vignette based on the evidence that women are more likely than men to be helped when crying (Hendriks, Nelson, et al., 2008) . Participants then responded to how favorable they felt toward the woman in the vignette and how much they desired to help, withdraw, or become angry with her.
Results
Feeling Thermometer. A 2(exclusion) x 2(crying girl) x 2(participant sex) Analysis of Variance (ANOVA) was performed on the feeling thermometer item. There were no significant effects of sex or experimental manipulation on the feeling thermometer responses. Exclusion, F(1, 96) = 0.71, p = .40, crying, F(1, 96) = 0.06, p = .81, and sex, F(1, 96) = 0.91, p = .34, did not have significant main effects on the feeling thermometer item. The effects of interactions between exclusion and crying, F(1, 96) = 0.14, p = .71; exclusion and sex, F(1, 96) = 0.20, p = .66; crying and sex, F(1, 96) = 0.31, p = .80; and exclusion, crying, and sex, F(1, 96) = 0.21, p = .65, were also nonsignificant for the feeling thermometer variable.
Helping Behavior. A 2(exclusion) x 2(crying girl) x 2(participant sex) ANOVA was performed on the helping behavior data. There were no significant effects on the measure of helping behavior. Exclusion, crying, and sex did not have significant main effects on helping, F(1, 102) = 0.05, p = .82; F(1, 102) = 0.02, p = .89; and F(1, 102) = 0.74, p = .39, respectively. The interactions of sex and crying, exclusion and sex, crying and sex, and exclusion, crying, and sex, also did not have significant effects on helping behavior, F(1, 102) = 0.02, p = .90; F(1, 102) = 1.85, p = .18; F(1, 102) = 0.27, p = .60; and F(1, 102) = 0.10, p = .75, respectively.
Anger. A 2(exclusion) x 2(crying girl) x 2(participant sex) ANOVA was performed on the 1-item measure of anger elicitation. There was no significant effect of crying, F(1, 102) = 0.10, p = .69, nor sex, F(1, 102) = 0.02, p = .90, on anger. Interactions between exclusion and crying, exclusion and sex, crying and sex, and exclusion, crying, and sex, also had no significant effects on anger, F(1, 102) = 2.99, p = .087; F(1, 102) = 0.72, p = .40; F(1, 102) = 0.82, p = .37; F(1, 102) = 0.93, p = .34, respectively.
However, there was a significant main effect of exclusion on anger, F(1, 102) = 7.45, p = .007. Those who were in the exclusion (Cyberball) condition were more likely to respond with anger (M = 2.04, SD = 1.20) than those in the control (word search) condition (M = 1.52, SD = 0.87). The Cyberball condition might have manipulated frustration instead of exclusion for some participants.
Empathy. Based on the hypothesis that Cyberball might have manipulated different emotional states in different participants, subsequent exploratory analyses were used to test whether continuous variables interacted with the exclusion variable. Data from participants who completed both the empathy and BIS/BAS questionnaires in Study 1, and the experimental conditions in Study 2 were used (n = 97). A multiple regression analysis predicting helping behavior was conducted using Interaction Software (Soper, 2011) including the empathy x exclusion interaction term, adjusted R 2 = .16, F(3, 97) = 7.23, p < .001. All continuous variables were centered using z-score conversions. In support of the hypothesis that empathy scores would predict how likely a participant is to engage in helping behavior across conditions, there was a significant interaction between empathy and exclusion, β = .43, p = .02, such that empathy moderated the effects of exclusion on helping behavior (Figure 1) . After experiencing exclusion, participants with higher empathy scores on the TEQ were significantly more likely to engage in helping behavior than participants with low empathy scores.
BAS-RR. As predicted by Study 1, BAS-RR moderated helping behavior in a similar way as empathy (n = 100). A multiple regression analysis predicting helping behavior was conducted using Interaction Software (Soper, 2011) including the BAS-RR x exclusion interaction term, adjusted R 2 = .05, F(3, 97) = 2.59, p = .06. All continuous variables were centered using z-score conversions. In support of the hypothesis that BAS-RR scores would predict how likely a participant is to engage in helping behavior across conditions, there was a significant interaction between BAS-RR and exclusion, β = .45, p = .05, such that BAS-RR moderated the effects of exclusion on helping behavior (Figure 2 ). Participants with high BAS-RR scores were significantly more likely to engage in helping behavior after exclusion than participants with low BAS-RR.
Discussion
The hypothesis that helping behavior would vary across the sexes and experimental manipulations (exclusion/crying) was not supported. There was no main effect for crying on helping behavior or anger response. This was likely due to the vignette being a low impact manipulation. Reading about a woman crying in a vignette may not be generalizable to witnessing crying in real life. The manipulation of exclusion using the Cyberball game might have affected some participants differently than others. The main effect of the exclusion condition on anger response suggested that Cyberball might have frustrated some participants, leading them to become angry with the woman in the vignette.
However, Cyberball may produce the experience of exclusion for those with high empathic responding. Those with higher empathy scores may be more aware of the potential certain circumstances provide for building social resources. After being excluded in the Cyberball condition, those with higher TEQ scores may be more motivated to look for the opportunity to form a social resource through helping behavior when asked about the woman in the vignette in order to counter the stress from exclusion (Taylor, 2006) . Individuals with low TEQ scores may not be concerned with the potential these circumstances provide for building social connections, and may instead become frustrated or disengaged with the Cyberball game, leading to an avoidant or anger response when responding to the woman in the subsequent vignette.
Additionally, as predicted by Study 1, participants with high BAS-RR scores were significantly more likely to engage in helping behavior after exclusion than participants with low BAS-RR. This suggested that participants with high BAS-RR scores found engaging in helping behavior rewarding, particularly after exclusion, whereas participants with low BAS-RR scores did not. Individuals with high BAS-RR scores may engage in helping behavior because it is a rewarding method of gaining adaptive social resources. In conclusion, individuals high in BAS-RR and empathy may have more desire to engage in prosocial behavior (Batson et al., 1987; Nikitin & Freund, 2010) . This difference might have developed in some individuals because engaging in prosocial behavior is a useful method of building adaptive social relationships (Hendriks, Nelson, et al., 2008; Taylor et al., 2000) .
General Discussion
The purpose of the present studies was to identify factors associated with an individual's empathy and interest in developing social resources and to test the subsequent influence of these factors on desire to engage in helping behavior. In a sample of women in Study 1, individual differences hypothesized to relate with empathy were investigated. BAS-RR and prosocialness were the most significant positive predictors of empathy, suggesting that empathic and prosocial women are motivated by reward. This reward motivation system may be an underlying mechanism of prosocialness if empathic women are valuing prosocial behavior as highly rewarding. The BAS-RR motivation system is associated with dopaminergic pathways. If empathic women are motivated by the activation of these pathways, it is possible that they frequently engage in prosocial behavior because it is rewarded by dopamine release, and this should be investigated in future research. A reward system for prosocial behavior might have evolved in women due to the adaptiveness of the social resources developed through engaging in prosocial behavior. Study 1 was limited because it did not investigate the influence of individual differences on empathy, and only associations were measured. Neurophysiological studies should further investigate the reward system for engaging in prosocial behavior, which may include the dopaminergic pathways associated with BAS. In accordance with Taylor's (2006) model of affiliative responses to stress, the release of oxytocin should also be investigated as part of this system because oxytocin has been shown to increase the activity of dopaminergic pathways (Gordon et al., 2010) , activate brain areas responsible for empathy (Riem et al., 2011) , and increase desire to engage prosocially (Alvares et al., 2010; Taylor, 2006) . BAS-drive and RAES were the most significant negative predictors of empathy, suggesting that empathic women are less motivated to achieve personal goals and are unlikely to respond to many situations with anger. These women may instead be more likely to engage in a tend-and-befriend response (Taylor et al., 2000) . Empathic women may be less likely to disregard others on the way to personal reward and are less likely to become angry across situations. However, the results of this study cannot be generalized beyond the sample of American undergraduate women, and future research should expand the breadth of the sample to include both sexes and more cultural variables.
In Study 2, the hypotheses that sex would interact with the conditions of exclusion created by Cyberball and the manipulation of whether the woman in the vignette was crying were not supported. This might be due to unsuccessful manipulations of crying and an underrepresentation of male participants. Although the vignette offered a great degree of control, it lacked experimental impact. The exclusion manipulation might have affected some participants differently than others. Participant responses to the experimental conditions indicated that some participants felt excluded after playing Cyberball, but many instead felt frustrated. Additionally, these results could suggest that individuals attempt to counter exclusion stress through several responses: an anger or fight response, a withdrawal or flight response, or a prosocial tend-and-befriend response (Taylor, 2006) . Future research should consider other ethical manipulations of exclusion that may have more experimental impact than Cyberball and increase external validity.
Further analyses suggested that both empathy and BAS-RR scores significantly moderated the effects of exclusion on helping behavior such that higher scores of empathy and reward responsiveness indicated more likelihood of approaching and comforting the woman in the vignette. This effect was much more pronounced following the Cyberball condition. Cyberball might have induced a feeling of exclusion in highly empathic participants who were inclined to look for opportunities for social contact, and it might have induced feelings of frustration instead in those who scored low in empathy and were not engaged in the social context of the game. After playing Cyberball, empathic participants might have been motivated to make new social resources in order to reduce the stress response caused by the exclusion condition. These participants were more likely to engage in helping behavior in order to take advantage of the opportunity to make a new social resource through the woman in the vignette. Moreover, as predicted by Study 1, BAS-RR had the same (though smaller) effect as empathy. Participants scoring high in BAS-RR were more likely to engage in helping behavior after being excluded. These participants might have found the idea of engaging in prosocial behavior more rewarding after the exclusion condition because of the potential to reduce the stress response from the exclusion by filling the gap with a new contact (Taylor, 2006) . Individuals scoring high rather than low in empathy may experience different emotional responses in reaction to the crying woman. Batson et al. (1987) suggested that individuals respond to someone in distress in two distinct ways: They feel personal distress (defined as becoming alarmed, upset, worried, disturbed, distressed, troubled, etc.) or they feel empathy (defined as becoming sympathetic, moved, compassionate, tender, warm, softhearted, etc.). Individuals who experience the distress response are motivated to reduce the arousal they feel for egoistic reasons, whereas individuals who experience the empathy response may be motivated by altruistic reasons. Although Batson et al. (1987) suggested that both responses may lead to helping behavior, the present research suggested that some individuals may instead engage in an anger response in order to deter the crying woman or reduce their unpleasant feelings of arousal. According to the present research, those who experience the empathy response may be more likely to engage in helping behavior. Those whose emotional response is instead one of personal distress may be more likely to engage in an anger response. Because both helping and reacting angrily are approach and not withdrawal behaviors, these responses may be related to BAS motivation with helping behavior related to BAS-RR and anger response associated with BAS-drive. BAS-drive is a personal goal-driven motivational system, which Study 1 demonstrated as a negative predictor of empathy, suggesting that anger response may relate to the egoistic motivation response suggested by Batson et al. These hypotheses strongly lent themselves to further experimental investigation. Future research should experimentally manipulate empathy (Batson et al., 1987) and investigate its effects on helping behavior in those with BAS-RR or BAS-drive motivational systems. Additionally, future research should consider a sample with a greater age and cultural range than the present study to increase generalizability, and use more salient manipulations to increase external validity.
